The studies of FT-IR and CD spectroscopy on catechol oxidase I from tobacco.
A novel copper-containing enzyme named COI (catechol oxidase I) has been isolated and purified from tobacco by extracting acetone-emerged powder with phosphate buffer, centrifugation at low temperature, ammonium sulfate fractional precipitation, and column chromatography on DEAE-sephadex (A-50), sephadex (G-75), and DEAE-celluse (DE-52). PAGE, SDS-PAGE were used to detect the enzyme purity, and to determine its molecular weight. Then the secondary structures of COI at different pH, different temperatures and different concentrations of guanidine hydrochloride (GdnHCl) were studied by the FT-IR, Fourier self-deconvolution spectra, and circular dichroism (CD). At pH 2.0, the contents of both alpha-helix and anti-parallel beta-sheet decrease, and that of random coil increases, while beta-turn is unchanged compared with the neutral condition (pH 7.0). At pH 11.0, the results indicate that the contents of alpha-helix, anti-parallel beta-sheet and beta-turn decrease, while random coil structure increases. According to the CD measurements, the relative average fractions of alpha-helix, anti-parallel beta-sheet, beta-turn/parallel beta-sheet, aromatic residues and disulfide bond, and random coil/gamma-turn are 41.7%, 16.7%, 23.5%, 11.3%, and 6.8% at pH 7.0, respectively, while 7.2%, 7.7%, 15.2%, 10.7%, 59.2% at pH 2.0, and 20.6%, 9.5%, 15.2%, 10.5%, 44.2% at pH 11.0. Both alpha-helix and random coil decrease with temperature increasing, and anti-parallel beta-sheet increases at the same time. After incubated in 6 mol/L guanidine hydrochloride for 30 min, the fraction of alpha-helix almost disappears (only 1.1% left), while random coil/gamma-turn increases to 81.8%, which coincides well with the results obtained through enzymatic activity experiment.